This paper has investigated the relationship between the real oil prices and the Real Exchange Rate. Using time series data covering the period between 1980 and 2010, the result of the Johansen cointegration test suggests a long run equilibrium relationship between the real oil prices and the Real Exchange Rate. This relationship was supported by the Granger Causality test which validated the causal relationship from the real oil prices to the Real Exchange Rate. The result from the Generalized Autoregressive Conditional Heteroskedasticity test suggests persistence of the volatility between the real oil prices and the Real Effective Exchange Rate. The implication of this is that government policies in tackling the impact of fluctuations in real oil prices are important source of stabilizing the movements in the Real Effective Exchange Rate. The Nigerian government should consider this important relationship when formulating and implementing economic policies.
.However, only few studies have been carried out on oil and RER (Ozsoz and Akinkunmi, 2011 and Hassan and Zahid, 2011) in developing countries including Nigeria. Thus despite the general recognition that oil plays an important role in the Nigerian economy, little research exists on the effects of oil prices on the RER. Thus a study that investigates oil prices and RER will have direct relevance for policy purpose. The study will shed new light and add to what is already known regarding this relationship in the less developed countries and Nigeria in particular.
The Nigerian economy is exposed to oil price shocks since oil contributes over 90% of the total revenue. This shock is so severe that the Nigerian budget is even tied to a particular price of crude oil and the budget was adjusted in some occasions when there is a sudden change in crude oil price such as the reduction of budget due to a fall in oil prices during the las global financial crisis. This is even worsened due to the fact that despite the four refineries, Nigeria is still exposed to oil price shocks due to massive importation of refined petroleum products. As an oil exporter and importer of refined products, Nigeria is thus vulnerable to oil price volatility. The main purpose of this paper is thus to examine empirically how the RER in Nigeria responds to volatility in oil prices. A Vector Error Correction and Variance decomposition models of the Nigerian economy will be estimated for this study. Other than this introductory section, the rest of the paper is divided into four sections. The second section is on the theoretical underpinnings and the third section is on the review of relevant empirical literatures. The statistical procedures form the fourth section and the fifth section concludes this paper.
Theoretical Underpinnings
The theoretical framework is based on Chen and Chen (2007) . Suppose that the home and foreign country consumer price indices be as follows:
 P t * = α + P 1 t* + (1 -α) P 1 n* Where P 1 t (P 1 t*
) and P 1 n (P 1 n* ) are prices of traded and non-traded goods in the home (foreign) country, while CP n and CP f are home and foreign consumer price indices, respectively. α and α* weights correspond to the expenditure shares on traded goods near the point of approximation for the home and foreign countries. The log of the exchange rate, is defined as: q r = P* q n P  log (q r ) = log(q n ) + log (P*) -log (p)
 lq r = lq n + P t * -P t
Where q r and q n are real and nominal exchange rates, respectively. Thus, from (1), (2) and (3), the real exchange rate can be written as: lq r = (lq n + P 1 t* + P 1
-(1 -a*)( P t t* -P t n* ) According to (4), if α  α* a rise in the relative price of domestic tradables, depreciates the RER, while the magnitude of the rise exceeds that of the rise in the relative price of foreign tradables. That is, if the home country is more dependent on imported oil, a real oil ice rise may increase the prices of tradable goods in the home country by a greater proportion than in the foreign country, and thereby cause a real depreciation of the home currency. Moreover, in order to improve competitiveness when an oil price shock worsens the term of trade, the home country would have to raise the nominal exchange rate, which would lead to a further real depreciation.
Empirical Literature
Clarida and Gali (1994) assessed the sources of RER fluctuations using Blanchard-Quah identification strategy in US-Canada, US-Germany, US-Japan and US-UK RER data from the third quarter in 1974 to the fourth quarter of 1992. their study showed that real shocks account for more than 50 percent of the variance of RER. Chaudhuri and Daniel (1998) in their study of long run equilibrium RER for 16 OECD countries and found that the non-stationary behaviour of US dollar RER is due to the non-stationary behaviour of real oil prices. Cashin, Luis and Sahay (2004) in their study of over 50 countries discovered a long run relationship between exchange rate and the exported commodity price in one third of the sample. Yousefi and Wirjanto (2004) empirically investigated the role of the exchange rate on crude oil price formation among OPEC member countries and the US dollar against other major countries and prices of other members. The results highlighted a cross-regional dimension of the crude oil market. Chen and Chen (2007) investigated the long run relationship between real oil prices and RER by using a monthly panel for G7 countries and then found that real oil prices may have been the dominant source of RER movements and that there is a link between real oil prices and RER. Aziz (2009) in a comparative study between net oil exporters and oil importers found evidence of a statistically significant relationship between oil prices and RER and found no evidence of along run relationship between RER and oil prices. Leili (2010) investigated the long run relationship between real oil prices and RER using monthly panel data of seven countries of OPEC members from 2000 to 2007. The result showed that real oil prices may have been the dominant source of RER movements. The result also showed a long run linkage between real oil prices and the RER. In a study of the long run relationship between real oil prices, Real Effective Exchange Rate (REER) and productivity differentials. Hassan and Zahid (2011) using annual data for Nigeria covering 1980 to 2010, found that whereas real oil prices exercise a significant positive effect on the RER in the long run Productivity differentials exercise a significant negative influence on the RER. Ozsoz and Akinkunmi (2011) investigated the price based determinants of the Nigerian RER. They showed the positive effects of world oil prices on the exchange rate. Coleman, Cuestus, Maurelle and Cuestas (2011) investigated the oil price-exchange nexus using Nigeria as a case study found no long run relationship between REER and real oil prices for Nigeria.
VAR Modelling and the Cointegration Approach
Vector autoregression (VAR) modelling and the cointegration approach provide not only an estimation methodology but also explicit procedures for testing the long-run relationship among variables suggested by economic theory.
According to the Granger Representation Theorem (Engle and Granger, 1987) , if a P*1 vector, X t , generated by (I-L)X t = d + c(L) e t , is cointegrated, then there exists a vector autoregression (VAR), an error correction, as well as a moving average (MA) representation of X t . A set of variables X t , which is cointegrated, refers to the existence of long-run equilibrium relationships among economic variables (Mungule, 2004) . That is, though each series may be non-stationary, there may be stationary linear combinations of the variables. The basic idea is that individual economic time series variables wander considerably, but certain linear combinations of the series do not move too far apart from each other. In economic term, there is a long-run relationship among the variables.
The most common test for cointegration is the two-step procedure of Engle and Granger (1987) which performs well for univariate tests. The first step is to fit the cointegration regression, an ordinary least squares (OLS) estimation of the static model. The second step is to conduct a unit root test on the estimated residuals. To test for cointegration is just to test for the presence of a unit root in the residuals of the cointegrating regression. If the null of a unit root is rejected, then cointegration exists. However, the long-run parameter of the cointegrating vector estimated from this approach can be severely biased in finite samples. An improved procedure of cointegration test is that which allows for more than one cointegrating vector, as suggested in Johansen (1998) and Johansen and Juselius (1990) .
Following Johansen and Juselius (1990) , let the p variables under scrutiny follow a vector autoregression of order p (VAR(p)) as below,
where, X t = nxl vector of economic variables in the model; c = nx1 vector of constants or drift terms are innovations of this process and are assumed to be drawn from p-dimensional independently, identically distributed (i.i.d.) Gaussian distributions with covariance G; and X P+1 , … X 0 are fixed. The coefficient matrix P contains information about the long-run relationships among variables. Since e t is stationary, the number of ranks for matrix P determines how many linear combinations of X t are stationary. If 0 < Rank (P) = r<p, there exists r cointegrating vectors that make the linear combinations of X t to become stationary. In that case, P can be factored as "a" and "b", with "a" and "b" being matrixes. Here "b" is a cointegrating vector that has the property that bX t is stationary even though X t itself is non-stationary and "a" then contains the adjustment parameters.
Based on an unrestricted estimation that is parameterized in terms of levels and differences, Johansen (1988) proposed likelihood ratio statistics for testing the number of cointegrating vectors. The skewness measures the asymmetry of the distribution of the series around its mean and have values greater than 0 which indicates that the series is skewed to the right. The peakedness or flatness of the distribution was measured by the Kurtosis with an expected value of 3.0. The result in table 1 shows that the REER and real oil prices satisfy the condition. However, productivity is leptokurtic (greater than 3). The Jarque-Bera test is used to test whether the random variables are normally distributed. The Jarque-Bera test has the null hypothesis of normally distributed residuals. The result overall shows the validation of the hypothesis that the errors are normally distributed.
The test for stationarity and the order of integration among the variables were done with both the Augmented Dickey Fuller (ADF) and Phillip Peron (PP) tests. The results of both tests are shown in Appendix The result from appendix table 3 indicates the existence of a long run equilibrium relationship among the real oil prices, REER and productivity. Under this condition, favouring a Vector Autoregression (VAR) in level or first difference as opposed to the Vector Error Correction Model (VECM) could lead to misspecification because cointegration is established. The number of cointegrating relationship and the number of lags provided a guide for the specification of the VECM. The first step is therefore the identification of the cointegrating relationship that has been suggested in the last section. Appendix Table 4 presents the result of the VECM. A comparative assessment of the error correction term (Coint eq1) at the bottom of table 4 for the first vector shows that the REER has a t value of -3.57475 with the right negative sign. The other variables are either wrongly signed or are statistically insignificant. This suggests that the REER equation constitutes the true congregating relationship in the first vector. The result thus suggests that about 37 percent of the disequilibrium in the REER is corrected each year. The error correction term for real oil price has the right sign and falls within the acceptance region of -1<error correction <0 but it is not statistically significant, while that of productivity measured by the growth rate of the Gross Domestic Product is statistically flawed. The result thus shows how the REER responds to variations in oil prices and productivity.
The above result was further supported by the result from the Granger causality test in Appendix table 5. The result shows the invalidation of the null hypothesis that variation in the real oil prices does not cause a change in the REER and a validation of the alternative hypothesis that variation in the real oil prices cause a change in the REER. This result supports the result of the variance decomposition.
The result from the Autoregressive Conditional Heteroskedasticity(ARCH)/ Generalized Autoregressive Conditional Heteroskedasticity (GARCH) in appendix table 6 suggests that the volatility shocks between real oil prices and the REER are quite persistent because the summation of the ARCH(1) and GARCH (1) coefficients approximately equals unity. The implication of the result is that government policies in tackling the impact of fluctuations in real oil prices are important source of stabilizing the movements in the REER.
Conclusion
This paper assessed the link between the real oil prices and the RER in Nigeria by using time series data covering the period 1980 to 2010. The result from the ADF and PP unit root tests showed that all the variables are I(1). The cointegration results showed a long run equilibrium relationship between real oil prices and the REER. This result was supported by the result from the granger causality test which indicates a validation of the causal relationship from real oil prices to REER. The result from the GARCH test suggests the persistence of the volatility between the real oil prices and the REER. The implication of the result is that government policies in tackling the impact of fluctuations in real oil prices are important source of stabilizing the movements in the REER. Thus, the Nigerian government should consider this all important relationship between real oil prices and the REER in planning and implementation of economic policies.
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